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For all 


Agriculture is a meeting place for the sciences—more of 
them, perhaps. than in any other single pursuit. The reasons 
lie in two aspects of modern agricultural research: 

One aspect is our high degree of specialization. A good 
scientist strives to make himself expert in a narrow field and, 
at the same time, acquaint himself with related fields. 

The other aspect is our policy of attacking a problem on a 
broad front. The greatest progress is made when teams of 
workers turn diverse specialties to a common problem. 

The effect of these two characteristics is illustrated by one 
of the most familiar research products—-hybrid corn. 

Fundamental work was started early this century by genet- 
icists primarily interested in extending our knowledge of hered- 
ity, In the 1950°s, the new corn began to sweep the country, 

These hybrids were much better adapted to mechanical har- 
vesting than the open-pollinated varieties, and breeders were 
able to improve on this character. So pickers followed hybrids 
inte our fields. ‘The picker-sheller came into wide use once 
engineers developed principles for more eflicient dryers, 

Chenists work on composition showed that cor is a rela 
lively cheap and abundant source of protein, Th has many 
Hees paper sizing. asphaltic eonpositions, and 

vation corn today. he able to 
Plant vive by together the proper combination at 
by plant explorers, the pre 
died radiation etidion New tooke and techniques ave 
new hy with a Tigher proportion of the 
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' “for outstanding performance” 


AWARDS PRESENTED BY SECRETARY BENSON 
INCLUDE SEVERAL RESEARCHERS AND UNITS 


ECRETARY Ezra Taft Benson presented 28 individual 
and 5 work-unit awards to Agricultural Research 
Service employees for at 
USDA’s ninth annual Honor Awards Ceremony on June 5. 


outstanding performance, 

A total of 155 individual and 20° work-unit awards 
were made to USDA personnel throughout the country. 
ARS winners of the Distinguished Service Award: 

Crankson, ARS Deputy Administrator for 
latory Programe, for skillful public administration and 
lor solving difeult problems in protecting the livestock 
from and other 

Chet, for in and 
ARS winners of the Superior Service Award, 

for developlig new on expanded 

| 

JON, for secure cooperation ol Mexiean 
Withovitios suppression oof pink-boll worn infestation 
in northeastern Mexico, lo protect our cotton erop, 

1, Gaaven, for discovering a method of distinguishing 
the golden nematode from the tobacco eyst nematode, 
alleviating a complicated and costly regulatory problem, 


P. A. WELLS 


V. A. Jounson, for securing public compliance with 
lant-quarantine requirements, and for developing safe, 
Wlective control techniques and low-cost methods of cer- 
tification in the Japanese-beetle control program. 
Horticultural Crops Research Branch K. Casi, 
for developing a world-wide index to fungus names used 
internationally as a basis for nomenclature decisions, ane 
for research on fungi important to agrieulture, 
Hesearch Braneh for tes 
search to developiient of resistance 


and N.S. for researeh showing 


LS 


and Special Equipment Center A, Giesen 
lov in salety and performance of aerial 
spray ing, contributing to the protection and manage: 
ment ol mountainous forests and rangelands, 

Southern Utilization Research Braneh—T, H, Hopper, 
for research leading to new and extended crop uses, 

Plant Quarantine Braneh--Annie L, Lown, for plan- 
ning and preparing a book, “Plant Diseases in Color,” 


( 
M. R. CLARKSON 
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illustrating plant-disease symptomology, for use as an 
inservice training tool by plant-quarantine inspectors. 

Field Crops Research Branch—F. V. Owen, for funda- 
mental genetics research on sugar beets leading to utili- 
zation of male sterility in producing hybrids, incorporation 
of monogerm into commercial varieties, and breeding of 
improved varieties (June 1956, p. 6). 

R. H. Peesies (deceased), for leadership in the field 
of cotton agronomy in Arizona, for contributions in breed- 
ing American-Egyptian cottons, and maintenance of the 
industry in the United States (March 1956, p. 3). 

H. A. Scnorn, for contributing to the development of 
the Pacific Northwest grass and legume seed industry, and 
for research leading to improved varieties, 

EB. Hanewie, for research leading to the development 
of superior soybean varieties and cultural practices in 
the southeastern United States (June 195d, p. 12), 

Soil and Water Conservation Research Dranch 
For leadership in securing aeceplanes 
of research essential to dinprovement of ageleulture in 
the hamid mountainous reyion of Puerto Heo, 

Animal and Poultry Heseareh 
Winton, for of a researeh program for 
control and for to 


poultry production (June 1954, p. 4; April 1955, p. 6), 
ARS work-units cited for Superior Service: 

Southern Utilization Research Branch—Corron Acety- 
LATION Researcu Group, for development of a partially 
acetylated cotton with excellent heat and rot resistance, 
thus opening new markets for cotton, and for cooperative 
research with industry for commercial production, 

Researcu Group vor THE DEVELOPMENT OF FILTRA«- 
TION-EXTRACTION Process, for improving extraction of 
oil-bearing materials through development of the widely 
applicable filtration-extraction process, contributing ma- 
terially to oilseed economy (May 1956, p. 5). 

Kastern Utilization Research Braneh-—FUNGAL AMYLASE 
Team, for developing the fungal amylase process for more 
economical production of ethyl alcohol from grains, 

PLANT QUAKANTING THAENING Centen for developing 
a center and curricula to train foreign and United States 
plant-quarantine workers, for better protection against 
international spread of plant pests, 

Western Utilization Hesearch Draneh 
Foon Grou, for discovering practical 
of controlling texturechange defecte in thickened, 
Proven, and canned foods, dee ofa new thickening 


MIST CONTROL MADE EASY 


B Wirt second thoughts, 
Iwo USDA sclentists have a 
device for controlling and 
ie moisture greenhouse propagab 
roomie to insure better results in 
growing tree cullings, Simply made 
from low-cost materials, the deviee 
may prove valuable to many research: 
ers and is likely to find more general 
use as a watering control for lawns 
and other turfs, already attract: 
ing the attention of manufacturers, 
Because of its relative simplicity 
(it is made up of a small porous clay 
globe, a few inches of small-diameter 
glass tubing, a foot or so of copper 
or nichrome wire, and a length of in- 
sulated wire for suspending it) the 
new device has proved reliable and 
long-lasting. Its action is keyed to 
the moisture conditions that surround 
the plants. It doesn’t depend on a 
person’s capricious watchfulness, 


The ability of to abeorh and 
vive oll molstire readily hae heen 
explolied by ATS plant pathologist 
May and plant physiologist Hae 
shaylo in developing this device, 

The clay globe is known to selen- 
lists as a Livingston atmometer, ‘The 
hookup of the other parts is new, 
During misting, water collecting in- 
side the globe fills the glass U-tube, 
Which also contains one of the wires 
leading to the switch of the mist ma- 
chine, When water reaches high 
enough the tube to contact the 
other wire, the circuit is completed 
and the mist machine stopped, When 
evaporation from the globe drops the 
water to a level low enough to break 
the circuit, misting begins again. 

The device has helped grow a high 
percentage of strong, well-rooted cut- 
tings, reducing the unit cost of con- 


trollers and speeding research. 
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How the 


Broiler Business Works 


LAW that’s not in the statutes 
United States 
broiler industry nowadays. Its the 
law of diminishing returns, a corner: 
Many 


broilermen, 


dominates the 


atone of economic theory, 
yroups are affected 
suppliers, the trade, consumers, 

The role of this economic law in 
revulating the size of an didividual 
and ultimately 
the output of the industry, ie poluted 
in economie atudy ly USDA, 
kept our flock elves eo that 
hroiler raleere had Tittle range foe 
reeent years, 

a word about those problenia 
and the technological revelation that 
our broiler growers Pree, 

The industry was handieapped by 
diseases and parasites, by the slow: 
growing chickens that were pros 
duction, by low-energy feeds being 
used, and by the cumbersome way 
broiler houses were organized and 
work done, Federal, State, and ine 
dustry research over many years had 
laid the basis for improvements, 

Demand for more poultry meat 
during World War IL started the ball 


rolling. Broilermen increased flock 
. 
size. Then, lacking enough labor 


qualified to handle poultry, they de- 
vised labor-saving equipment—nota- 
bly, automatic feeders and waterers. 
More efficient houses and work meth- 
ods were planned to get the work 
done. Those things figure in the low 
labor requirement for broilers today. 


RESEARCH ON DISEASES, MANAGEMENT, 


BREEDING, NUTRITION BROUGHT THE INDUSTRY NEW FREEDOM 


Great strides had been made against 
the epidemic killers, pullorum 
ease and fowl pox, through the Fed- 
eral-State program for testing flocks 
and certifying those found disease 
free, But the big cleanup of these 
AL about 


the same time, sanitation and better 


killers came after the war, 


howe design were controlling respite 
That 
nade big broiler Hooke practioal, 

In the 1950's, lreeders began eup 
plying Hateherion From) 
through the Pederab State 
National Poultry 
and popularized by a national com 
leat, ‘Then, at the sigpestion of Cone 
selentiote, feed mixers started 
Hsing more corm in thelr formulas 
(and subsequently some surplus ant: 
mal fats and other growth boosters) 
lo give more oomph per bite of feed, 
These advances mean chickens hit 
market weight 15 to 40 percent faster, 

To encourage business expansion, 
dealers have been extending eredit to 
cover chicks, feed, and supplies, De- 
pendable poultrymen with litthe more 
to offer than a chicken house and their 


alory and 


own labor often are inj business now 
with a fixed investment as low as 2 
or 3 percent of total cost—one of the 
lowest ratios in farming. 

To ARS economists, P, L. Hansen 
and R. L. Mighell, who made the eco- 
nomic study, the recent changes in 
broiler raising give a producer an 
exceptionally free hand in planning 
his operations. Here’s the way the 


principle of diminishing returns now 
operates in three typical situations : 

In some systems of farming, labor 
is available that is. it’s not needed 
for higher-priority work for only 
about months of the year, Droilers 
are raised as a sideline to tse the 
labor, “Phat limite the grower to one 
hateh of chickens a year. 
ov dabor may limit the sive of the 
Hock, Dut onee the lot te etarted, the 
relation feed and broiler 
prices Will largely determine the beat 
welpht, and Mighell 
that average birds faleed on 
feed will return the toast 
above direct cost Heald ab pounds 
aba price, but ab 
i the price is 40 cents a pound, 

Suppose a grower is operating the 
year round and with 2 weeks for prep: 
aration between lots, ‘Then the most 
profitable finish weight depends on 
which factor, labor or space, is more 
limiting, Tf labor is limiting, it will 
pay to finish birds heavy at 444 to 
Sly pounds, depending on whether 
the price is 25 or SO cents a pound, 
That takes 75 to 80 days of feeding 
and allows 4 batches a year, 

Price also makes a difference if 
space rather than labor sets the limit— 
but it will pay to finish birds light. 
With a 25-cent broiler market, a 214- 
pound finish gives the highest return 
for the year. But if broilers were 
priced at 30 cents, it would pay the 


helween 


grower to sell his birds a_ little 
lighter—at pounds. Then he 


could start a sixth batch of chicks. + 
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livestock 


ATURAL wool has many excel- 
lent and desirable properties 

such as resilieney and wrinkle re. 
sistance, USDA wool scientists are 
taking full advantage of these quali- 
lies and, at the same time, searching 
for ways to cut down on wool'’s limi 
lutions and to increase its usefulness, 

Work is progressing, for example, 
ona wool fabrie that would) retain 
creases and pleats to a higher degree, 
Researchers are making wool more 
resistant to felting shrinkage ciring 
laundering, On the other hand, they 
are taking wool softer to permit eas: 
er felting in making certain heavy 
fabrics, ‘They are improving bleach: 
nv methods without damaging fiber 
quality, ‘They are devising ways te 
ake wool more resistant to soil, And 
they are treating wool with chemleals 
lo give it much greater resistance to 
moths and micro-organisms, 

Wool utilization research is cen- 
tered at the ARS Western Utilization 
Research Branch, Albany, Calif, 
Basic aim of this work is to give wool 
a wider range of qualities—and im- 
proved qualities—for many purposes, 

A major concern of researchers 
here is the development of practical 
methods for dealing with off-color 


wools and the discoloration of wool 
fabrics. Scientists are studying the 
chemistry of the discolorations  in- 
volved to provide a firm basis for de- 
veloping ways to prevent them, 

This problem has become more 
acute with increasing demand for 
pastel fabrics. The unscoured (un- 
cleaned) wool frequently yellows on 
long storage. Off-color persists after 
the wool has been well scoured, and 
it is difficult to remove by bleaching. 

ARS researchers found that uro- 
canic acid may be one of the factors 
responsible for 
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yellowing of 


scoured wool, ‘This acid in pure form 
hus just been isolated from wool 
suint the perspiration residues from 
raw wool, [tis also a constituent of 
human perspiration, and the problem 
of wool fabric yellowing by perspira- 
lion is generally recognized, 
are being made to identify the other 
components that are responsible 
for this type of discoloration, 
Another discoloration problem is 
the gradual yellowing and darkening 
of light-colored wool fabries with nor: 
mal One of the probable causes 
is expostre of the fabric to light, This 


j 


ta? 


Inside the 
Wool Fiber 


exposure not only yellows the fabrie, 
but also decreases its tensile strength 
and elastic recovery, The yellow col- 
ors are hard sometimes impossible 
to remove by washing and extremely 
dificult even to bleach out, 

Other chemical modifications may 
help to develop wool with new and 
practical importance, ‘Treatment 
with propioluctone, for example, 
brings about a chemical reaction re. 
sulting in softening of the fibers, 
This has practical interest for felting 
atudies: treated fibers are more easily 
felted than untreated fibers, 


AND EM Work dn 
fo determine the 
of the wool fiber--what ia made 
of and how is put together, 

The very heart of the wool fiber 
consists of tiny, thread-like molecules, 
Researchers ave finding out how these 
threads coil and uneoil, how they 
stick together, how their properties 
may be changed by treatment with 
chemicals, ‘This knowledge is basic 
in developing better scouring, bleach- 
ing. and dyeing methods. It also 
provides the basis for developing wool 
with much better resistance to shrink- 
age, yellowing, and abrasion, 

The fiber is a highly complex chem- 
ical structure, covered with a sheath 
of scales, which superficially suggest 
shingles on a roof. The scales sur- 
round a core of tightly packed elon- 
gated spindle cells. The black spots 
in the center of the cells are chemical 
remnants of what were once nuclei of 
living cells. These spots show only 
with application of special stains. 

Scientists have found that the elon- 
gated cells consist. of bundles of 
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WOOL BETTER 


Research on wool promises to extend this fiber’s range of qualities 


Chlorine and resin impart resist 
ance to shrinkage in laundering; DDT 
and silicofluoride impart resistance to 
moths and micro-organisms, ‘These 
treatments offen accomplish one aim 
al the expense of some desirable prop: 
erly, Consequently, researchers are 
lrying to develop low-cost treatments 
that vive desirable properties to wool 
Without injurious effects, 

Another problem of importance: is 
the harshening and weakening effects 
of dyeing upon wool, caused by con. 
tact with the acids during the dyeing 
process,  Scientista are developing 


Hhreads cemented together and lying 
in the lengthwise direction of 
cells, Tesearchers report that the 
ecules seem to consist of threads ly: 
ine in random fashion much like the 
fibers in leather, Covering the out- 
side of the scales is the epicuticle 
asmooth, thin, tough, water-repellent, 
and chemical-resistant’ membrane 
which gives wool its desirable water- 
shedding quality, Because this mem- 
brane is porous to water vapor, how- 
ever, it will permit the vapor to pass 
through to become absorbed on the 
inside of the fiber. This gives wool 
its equally desirable and much sought 
moisture-absorbing quality. 

Threads of the elongated cells and 
scales can be subdivided into finer 
threads, These, in turn, consist of 
the coiled, threadlike molecules that 
researchers are busy studying. 

These molecular coils, which give 
wool its characteristic resiliency, 
join into networks and bundles of 
networks. It is these networks, to- 
gether with a limited amount of pro- 
tein serving as cementing material, 


wool that is resistant to acidie and 
alkaline (Ceaustie) solutions nor: 
mally used in dyeing. ‘This will per: 
mit more effective dyeing procedures 
and the use of certain brilliant shades, 
how impossible to achieve without 
seriously injuring the fibers, 

A new approach to the evaluation 
of “handle now judged subjee: 
lively by feel being developed, 
This is the sound analyzer or “rustle 
ometer.” Handle is the way the fab- 
rie feels to the wool expert, from 
which he can judge ite many quality 
characteristics drape, sottnese, 


that take up the component partes 
aplidle cells) of the fiber, 
The molecular coils are protein 
molecules, All parta of the wool fiber 
ave constructed of protein molecules 
called kerating all protein molecules 
are built from chemical units called 
amino acids, In wool,jabout 20 dif- 
ferent kinds of these amino acids are 
joined together in an unknown order 
to form the molecular threads, 
Protein thread molecules have been 
isolated and chemically analyzed in 
recent experiments here and abroad, 
enabling a more complete description 
of wool-fiber behavior. Various ex- 
perimenters have used X-rays, elec- 
trons, and infra-red light to determine 
the nature of the coiling of these 
molecules. Scientists have also char- 
acterized the energy of coiling and 
uncoiling of molecules in relation to 
the mechanical properties of the wool 
fiber. Such data helps to determine 


the elastic properties of wool. This . 


information, in turn, helps in the de- 
sign and modification of our textile 


machinery. It may also have con- 


warmth, texture, and others, Fin- 
ishing procedures and agents custom: 
arily applied to wool to give 
sirable qualities often impair handle, 

The rustleoometer analyzes the sound 
produced by fabrics rubbed together, 
A calibrated microphone picks up the 
sound, ‘The sound pattern gives a 
direct index of fabric handle. Seien: 
liste hope this instrament, or a more 
refined model, may assist the meas 
urement of handle by exaet physical 
measurements, ‘They also foresee its 
utilization in comparing qualities of 
unprocessed (natural) wool, 


siderable application in the engineer: 
of various new types of fabrles, 

One of the chemical areas in wool 
fiber that is especially susceptible to 
destruction and weakening during 
processing is the sulfur bond, 

This bond consists of two sulfur 
atoms, It is the principal linkage 
connecting the molecular threads into 
networks, When the bond is broken 
by hot water, bleaches, and alkaline 
conditions, wool becomes weak and 
loses its long-range elastic properties. 
It is possible to increase the stability 
of sulfur links by modification of the 
atoms in their immediate vicinity. 
Another approach to this problem is 
to change the sulfur link itself. 

USDA researchers are building 
new types of cross links in wool by 
replacing the sulfur bond with more 
stable compounds, using some newly 
synthesized reagents. Wool thus 
treated are more stable in alkali, 
more resistant to reducing agents, and 
to oxidizing agents in bleaching. 

Studies on other aspects of wool 
processing are also underway. yy 
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FROM GRASS TO WHEAT 


the \ 


Years of patient work have 
brought to wheat the leaf-rust 
resistance found in a wild relative 


EMMER 


(Feed Wheat) 


\ 
| 
| Grass 
Chromosomes TRIPLOID 
21 CHROMOSOMES HYBRID 


resistance found ina 
Wild grass has been bred into 
wheat, gaining an old objective, 

After years of cooperative res 
search by USDA and the Missouri 
experiment station, a potent gene 
for leaf-rust resistance has been 
fixed into Chinese Spring variety 
of common wheat, The gene gives 
resistance to all 22 rust races for 
which it has been tested, 

Very few varieties of common 
wheat are highly resistant to any 
of the 22 rust races. Some of the 
related wild grasses, however, are 
practically immune to this disease, 
One of these wild grasses is 
Aegilops umbellulata, a native of 
the Mediterranean areas, 

That grass, however, has only 2 
sets of 7 chromosomes—the tiny 
rod-like carriers of heredity found 
in plant cells—-whereas common 
wheat has 6 sets of 7. Because of 
this difference, scientists have been 
unable to make a direct cross be- 
tween these two species. 

ARS plant breeder KE. R. Sears 
brought the distant relatives to- 
gether by indirect means (Step 1). 
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He crossed the wild grass, which 
has 2 sets of chromosomes, with 
emmer, a feed-yrain crop that’s re- 
lated to wheat but has 4 sets of 
chromosomes, This produced a 
hybrid with 3 sets of chromosomes. 
That's one-half the number of 
chromosomes in common wheat, 
This hybrid plant was highly 
sterile, ao Sears treated it with the 
drug colchicine and caused 
doubling of the tute 
her (Step 2), this way he obs 
a fully fertile plant, part 
wild pease and part whieh 
had 
Himber that common wheat his, 
Sears then proceeded to 
thin synthetic plant with the Chi 
Spring common wheat, pros 
dieing adeway hybeld OStep 
Although Sears’ doubled) 
emmer hybrid had the same 
her of chromosomes as common 
wheat, only of them 
from emmer—were closely enough 
related to wheat chromosomes to 
pair with them in a cross, The 7 
chromosomes from the grass were 
different from any present the 
wheat. This led to difficulties 
when it was time for the 3-way 
hybrid to form reproductive cells, 
In any ordinary plant, each dif- 


CH POT 


thone 


ferent chromosome occurs in pairs, 
except during certain reproductive 
stages. In the formation of re- 
productive cells the chromosome 
number is reduced in an orderly 
way from 42 to 21, each cell re- 
ceiving one of each kind of chro- 
mosome. In Sears’ 3-way hybrid, 
however, 14 of the 42 chromo- 
somes were without mates-——the 7 
from the grass ancestor and 7 from 
Chinese Spring wheat. Instead of 
behaving regularly, these 14 could 
only pass at random to one repro- 
ductive cell or another during cell 
division. As a result some cells 
received no grass chromosomes 


and others got as many as 6. 
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RESISTANT 
WHEAT 


Sears backcrossed these grass. 
emmer-wheat hybrids to Chinese 
Spring wheat (Step 4) and studied 
the chromosomes of those off. 
spring that were resistant to leaf 
rust, In the hackeross 
veneration, a dchromosome plant 
was obtained which was resistant 
lo leat rust but in toast ways 
sembled Chinese Spring wheat, 
Unlike Chinese Spring wheat, how: 
ever, it had certain undesirable 
characteriatios partioularly, 
fertility and lack of vigor, Sears 
Found that one of the 
and only one thle plant, 
wae from the grass degilapa, Ol 
apreing of the plant that had the full 
2) of wheat chromosomes 
some were fealstant, whereas all 
others were fully susceptible, tn 
addition to the rust resistance fae. 
lor, however, the undesirable 
characteristics mentioned unfortus 
nately were also tied up with that 
one Aegilops chromosome, 

To overcome the undesirable 
features, Sears X-rayed the unique 
plants before flowering and ap- 
plied the pollen that was subse- 
quently formed to normal wheat 
plants (Step 5). This X-raying 
had individual chromo- 
somes to break up and exchange 
genes (heredity units). X-raying 
frequently causes such exchanges. 

Of the 6,091 offspring pro- 
duced following X-raying, at least 
17 had retained the rust resistance 
hut appeared to have only part of 
the grass chromosome carrying 
resistance, One plant had so few 
of the undesirable grass features 
that it had apparently picked up 
only a very small section from the 
middle of the grass chromosome— 
the gene for rust resistance and 
little else. This one had near im- 
munity to all 22 races with which 
it was tested and no other evident 


second 


law 


caused 


character from the grass. 
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SUGARCANE GETS BREAK 


New stock and new facilities point to the end of a serious disease 


SDA’s world collection of sugar- 
cane at Canal Point, Fla,, is about 
to pay important new dividends, 

In this bank, among thousands of 
cultivated and wild sugarcanes from 
around the world, have been found 
4 varieties of breeding cane, 1 im- 
mune and 3 ranging from resistant 
to immune to ratoon stunting disease. 

The finding of these varieties in 
the Canal Point collection by ARS 
pathologist E. H. Todd gives Federal 
and State plant breeders their first 
opportunity to develop commercial 
varieties that are immune or resistant 
to this destructive virus disease. 

Now, the only means of control is 
the slow and relatively costly heat 
treatment of seed cane. Heat kills 
the virus and thus provides a source 
of disease-free stock. But this method 
is in use under Federal-State auspices 
in southern sugarcane-growing States 
only as a stop-gap plan awaiting 
hoped-for development of resistant 
or immune sugarcane varieties. 

Our present prospect of developing 
such new varieties depends on these 
four clones: C. P. 1, B. 39246, Ba. 
11569, and Cl. 41-70. The first has 
strongly indicated complete immunity 
under tests that knocked many other 


1, Sugarcane flowers and produces seed (note 

panicles) under proper conditions of tem- 
perature and light—seldom the case in this 
country. Here, sugarcane rarely forms seed 
unless the growing conditions are controlled. 


clones out of the running. The last 
three have shown reactions ranging 
from resistance to immunity, C, P, 
1 is from one of the very earliest 
crosses made by USDA in 1922 from 
foreign stock. B. 392460 came to 
Canal Point in 1949 from Barbados, 
Ba. 115069 from Puerto Rico in 1925, 
Cl. 4170 was developed in 1949 by 
B. A. Bourne, of the U. S. Sugar 
Corporation, at Clewiston, Fla. 

Until Todd tested them, however, 
their immunity or resistance to ratoon 
stunting disease was unknown. 

Steps to breed satisfactory com- 
mercial varieties have already been 
taken. Out of the initial attempt has 
come one seed-bearing panicle from 
a cross between C. P. 1 and a com- 
mercial variety. This is expected to 
produce about 1.000 seedlings. 
Among them may be some that will 
have the desirable characteristics of 
commercial cane and the immunity of 
C. P. 1. Nine crosses have been 
made with C1. 41-70 as one parent. 

Canal Point scientists count them- 
selves fortunate to have produced a 
seed-bearing panicle in their first try 
at crossing the immune C, P. 1. 
Since the two plants used in the cross 
don’t ordinarily flower at the same 


2. Truckload of different crosses is ready 

to be placed in Canal Point photoperiod 
laboratory. Light, temperature, and humid- 
ity can be controlled to induce simultaneous 
flowering of plants to be used in crossing. 


lime, simultaneous flowering had to 
he induced by special manual control 
of temperature and light, 

With these difficulties in mind, re- 
searchers are carrying out plans for 
new and improved facilities at the sta- 
tion to provide for simultaneous 
flowering of canes of different vari- 
eties. These improvements are speed- 
ing production of viable seed panicles 
from crosses of the resistant and im- 
mune clones with commercial vari- 
eties. More viable seed will mean 
greater possibility of finding seed- 
lings that incorporate disease resist- 
ance or immunity along with desirable 
commercial characteristics. 

One new facility is a specially de- 
signed high-ceiling greenhouse. This 
houses canes grown to maturity at 
heights of 12 to 14 feet or more. 

The photoperiod laboratory, simi- 
lar in design to the new greenhouse, 
has been refitted with better means to 
control light and temperature. 

With these two facilities, sugar- 
cane plants to be used in crossing 
can be grown under the exact con- 
ditions that different varieties require 
for flowering and producing seed. 

Under normal field conditions in 
this country, sugarcane rarely flow- 


3. The plant can be grown to full maturity 

in this special new greenhouse at U. S. 
Sugar Plant Field Station, Canal Point, Fla. 
This permits flowering of various crosses 
and production of panicles, or seed heads. 
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ers. This is beeause the growing sea 
son is limited by low temperatures 
and short days in the fall, when eane 
normally flowers and produces seed, 

Ratoon stunting disease was un- 
known until 1950, when it was dis 
covered in Australia, It was found 
a little later in Louisiana and many 
foreign countries, Even then, it was 
not immediately suspected of being 
the cause of the slow dropoff in yields 
of cane varieties resistant to many 
diseases (AGR. Res., July 1955, p. 7). 

sefore ratoon stunting disease was 
known to be the cause of these pro- 
duction declines, the only means of 
maintaining output was the use of new 
varieties developed by plant breeders 
from Canal Point plasma. These new 
canes were neither resistant nor im- 
mune—they merely produced well for 
a few years until ratoon stunting dis- 
ease caught up with them. Presum- 
ably, this disease was responsible, in 
less than 25 years, for 5 or 6 almost 
complete varietal changes of the 
canes in commercial use. 

Canal Point is again the focal point 
of attack against this serious disease. 
As seed panicles are produced there 
from new crosses, seedlings will also 
be grown and tested under Federal- 
State cooperation at USDA’s sugar- 
cane stations at Houma, La., Cairo, 
Ga.. and Meridian, Miss., and at State 
experiment stations conducting work 
at Baton Rouge, La., Poplarville, 
Miss., and Belle Glade, Fla. +¥ 


4. Seedlings of new varieties are grown in 

ordinary greenhouses such as this one at 
U. S. Sugar Plant Field Station, Houma, La. 
Plants are being inoculated with a disease 
to see if they have immunity or resistance. 
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\ New Syrup Sorgo 


Tiose CONSIDER SORGHUM SIRUP just the thing for pancakes may 
soon be using this product made from Wiley, a new sirup sorgo, 

Developed under Federal-State cooperative breeding work at the U, 5, 
Sugar Plant Field Laboratory, Meridian, Miss., the new variety rates 
higher than any other commercial sorgo in yield of high-quality sirup, 

It was named in honor of the USDA chemist H. W, Wiley, who helped 
stimulate early research in sweet sorghums as a source of sugar. 

Certified seed will be made available to growers next spring. Seed 
stocks are being increased in several southeastern States this year. 

Field tests of Wiley have been made in comparison with Sart and 
Tracy, two other sirup sorgos in wide commercial use. Fully 40 tests 
have been conducted in the last 3 years under the direction of ARS 
agronomist I. E. Stokes at 27 experiment stations in 8 southeastern States, 
and at the Meridian and Cairo (Ga.) field stations. 

Wiley proved immune to red rot and leaf anthracnose—diseases to 
which most of our present commercial sorgos are susceptible. 

Classed as a late variety, Wiley matures 6 to 10 days earlier than Sart. 
Wiley proved well adapted to a wider range of environmental conditions 
without much effect on its maturity date. It’s also less sensitive to time 
of planting than Sart. Good yields of high-quality sirup can be expected 
from Wiley planted any time from mid-April to late May. 

Wiley grows 12 to 16 feet tall in good soil with adequate moisture. 
Stalks are bright green, largely because they’re free of the external waxy 
bloom common to other commercial sorgos. The stalks have thin, hard 
rinds and yield more juice of higher sugar content than Sart. 

Plants produce enough suckers to compensate for “skips” in a row, 
but not as profusely as Sart. Percentage rating for lodging is 3.6 for 
Wiley compared with 1.0 for Sart and 2.1 for Tracy—all low. 

In the tests, Wiley produced 16.1 tons of stripped and topped stalks 
per acre—1.5 more than Sart, 3.4 more than Tracy. Wiley yielded 307 
gallons of sirup per acre—48 more than Tracy, 30 more than Sart. 

Juice of Wiley clarified rapidly and easily under all test conditions 
at all 29 locations. Sart and Tracy failed to boil down to proper den- 
sity and didn’t make acceptable sirup under adverse conditions. 

ARS plant breeder O. H. Coleman and former pathologist F. J. LeBeau 
developed Wiley from crosses involving three parents. One was Collier, 
an early maturing sorgo with a high sugar content but highly susceptible 
to sorgo diseases of the Southeast. Another parent, MN 822, collected 
by botanist C. O. Grassl in the African Sudan, was found to be resistant 
to red rot and leaf anthracnose. These were crossed in 1947 at Meridian 
and the first generation was grown in 1948. 

The same year, MN 2046, a late-maturing African variety collected by 
Grassl, was crossed with the first generation hybrid by using a special 
photoperiod'technique. Seed from this cross were planted at the U.S. 
Sugar Plant Field Station, Canal Point, Fla. the following winter. 

Coleman found one plant superior to all the others, This selection, 
Mer, 52-1, was advanced to tests and was subsequently named Wiley. 5’ 
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fruits and 
vegetables 


@ Roma, A New, highly wilt-resist- 
ant, red, paste-type tomato, has just 
been released for commercial use. 

The new tomato was developed by 
USDA horticulturists at the Agricul- 
tural Research Center, Beltsville, Md. 
It is highly productive and the fruits 
show very good quality. 

Roma tomatoes have heavy, fleshy 
outer and inner walls, usually 14 to 


ROMA tomatoes from same plant 
vary some in shape and size. But 
all show typical elongated shape 
of the Italian paste-type tomato. 
Productive new Roma has been ap- 
proved by growers and processors. 


* inch thick, and 2 or 3 small seed 
locules. The bright red pulp has a 
higher solids content than pulp of 
standard canning varieties. The to- 
matoes are suitable for processing 
whole, for manufacture of pulp, or for 
fortifying catsup and soup stocks. 
The tomatoes grow in clusters of 3 
to 5 fruits, with a range of 2 to 7 per 
cluster, The flesh is bright scarlet- 


red, and the skin is amber——a combi: 
nation giving a brilliant searlet exter. 
nal color under good cultural condi. 
tions, The fruit is an elongated oval 
shape, typical of Italian paste vari- 
eties, and measures about 2 to 214 
inches by 114 to 184 inches, 

Its parentage includes San Mar- 
zano, Which is susceptible to fusarium 
wilt and blossom end rot; Red Top, 


susceptible to fusarium wilt; and Pan 


America, a standard type that is 
highly resistant to fusarium wilt. 
San Marzano, one of our most 
popular red Italian paste-type toma- 
toes, was first crossed with Pan Amer- 
ica. A wilt-resistant selection from 
the progeny was then crossed with 
Red Top. From the progency of the 
second cross, a productive line resist- 
ant to fusarium wilt was selected. 
The new variety is a bush type of 
plant, generally similar in plant and 
fruit type to its Red Top parent. Al- 
though the Roma has a low spreading 
growth, it is more erect and carries 
its fruit higher than Red Top. The 
plant spread is usually about 3 to 4 
feet; therefore, Roma may be set as 
close as 3 by 4 feet on land of average 
fertility. Plants usually have 8 to 10 
lateral branches averaging approxi- 
mately 2 feet in length. The leaves 
are medium-smal’ but they are suf- 
ficiently abundant to furnish consid- 
erable shade to the growing Roma 


fruits until they begin to ripen, — 5/y 


FRUITS MOVE FAST WHEN THEY’RE PRECOOLED 


B PRECOOLING of 
cherries, peaches, and other soft fruits 
hy USDA on a commercial packing 
line made it possible to ship much of 
the pack on the aameday it was pleked, 

The teat precooler, costing only 
about $1,000, was both effective and 
versatile, Tt apparently te 
for cooling three colt 


of the Pacific Northwest) cherries, 
apricots, and peaches, That means 
it could be used for 50 to days 
(uring a season, whieh would seem to 
justify the coat of the installation, 
The precooler was located the 
cold storapye room of the packing 
plant and used existing cooling fae 
Th of a tapered duet 


12 feet long placed above a fruit con 
veyor line, anda fan to blow the cold 
air (32° from the cold) storage 
room into the duet. tn moving 
O00 cubie feet of air per minute, the 
fan built up sufficient pressure in the 
diet to discharge air at 4,200 feet per 
minute out through lengthwise slots 
in the bottom of the duet, Untiddedt 
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hoxes of fruit beneath were chilled to 
the proper temperature of 40° as they 
passed to the lidding station, 

Boxed and lidded fruits stacked in 
cold storage require many hours to 
cool to 40°, Commercial experience 
showed that unlidded cherries can be 
cooled enough in 15 minutes under 
air blast without extra handling. 

In the Yakima, Wash., plant where 
the work was done, the cherry packing 
rate was about 160 lugs per hour. 
That allowed each lug to spend 15 
minutes beneath the air blast. 

F. Sainsbury, agricultural engi- 
neer in charge of the study for the 
Agricultural Marketing Service, re- 
ports that this equipment and proce- 
dure were successful with cherries. 
Those fruits averaged 64° when they 
arrived from the field and were chilled 
down to about 40° during the 42-foot 
move through the air blast. It ac- 
tually takes only about 12 minutes 
for the cherries to lose that much heat. 
Generally, those cherries were loaded 
into the refrigerator cars directly 
after lidding and were shipped on to 
the market without any delay. 

The larger fruits studied, apricots 
and peaches, required a much longer 
exposure to the air blast. It took 25 
to 30 minutes for apricots and 1 to 
114 hours for peaches. Having a 
double conveyor line under the duct 
would gain enough added time for 
apricots to cool down to 40°, but it’s 
not practical to have the 300 feet of 
precooler line needed for peaches. 
Tests showed, however, that peaches 
packed 2 layers deep in lugs will lose 
half of their field heat in 34 to 37 mine 
tiles, "That means that the double: 
line ordinarily would cool peaches to 
55° and save time in cold storage, 

Refriveration retards both 
dnd deterioration but isnt the entire 
anawer, As Sainsbury pointe out, it 
piye to pet soft Trait to market 
promptly after pieking. ‘The pres 
cooler How makes that possible, 


food 
and home 


Carbohydrates ... 
Amino Acids ... 
and Liver Fat 


Wi THE KIND OF CARBOHYDRATE EATEN affects the body’s need for amino 
acids (protein constituents) and its deposit of fat in the liver. 

This is shown by studies at USDA’s Agricultural Research Center, 
Beltsville, Md. On a low-amino-acid diet with sucrose (sugar) as the 
sole carbohydrate, laboratory rats accumulate excess fat in their livers. 
Moreover, the animals do not use amino acids efficiently and require 
more to supply their needs, as measured by their nitrogen balances. 
(Nitrogen is a constituent of every amino acid. When the body requires 
a greater amount of amino acids than the diet supplies, the body draws 
on its own reserves, releasing nitrogen. This nitrogen is excreted, 
causing greater excretion than intake, and the nitrogen balance becomes 
negative. See Acr. Res., July 1956, p. 12.) 

When sucrose is replaced by other carbohydrates—corn dextrin, or 
rice, corn, or wheat starch—the animals’ nutrition improves; they de- 
posit less liver fat and make better use of amino acids. Feeding potato 
starch or glucose (a form of sugar) also results in less fat but no better 
nitrogen balances than when the sucrose is fed. 

With extra threonine, one of the essential amino acids, there is less fat 
in the livers and nitrogen balances are less negative. Doubling the in- 
take of all essential amino acids brings liver fat to normal or near-normal 
value and the nitrogen balances become positive. 

ARS biochemist Madelyn Womack and nutritionist Mary W. Marshall 
first fed rats a diet containing all the nutrients known to be needed for 
good nutrition—-except amino acids, The animals ate this nitrogen- 
free diet for 18 days while they used up some of the protein stored in 
their bodies. Then small amounts of amino acids were added to the 
rats’ diets. Their nitrogen balance became a sensitive indicator of 
their need and use of amino acids as well as the effect of other factors, 

During this period of amino-acid feeding. the carbohydrate or other 
lest material was incorporated in the ration, After a deweek period of 
experimental feeding, the animals were killed and their livers were 
quickly removed and analyzed for fat, protein, and moisture, 

Much remains to be learned about how nearly human re: 
semble laboratory animale in the way they use nutrients, Tut the find: 
at Belleville show the importance of interrelationshipa among nie 
trienta, Aw further information ie pained on these nu 
and others willie dt evaliating the 
of natural foods and recommending diets for good health, 
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AGAINST ALIEN PLANT PESTS 


Keeping insects and diseases out of the country is the 


— 


big job ARS inspectors face ~ 


RANSIENT field workers cross the border from Mexico 

lo Texas cotton country with their few possessions in 
pick sacke—which also contain remains of seed cotton ine 
feasted with the destructive pink bollworm, and mangoes 
and other fruit, to the Mextean feait fly... A 
ship docking at Mobile has in ite stores rice from Tndia 
infested with the Khapra beetle, the world’s worst stored: 
grain pesto. Inthe custome tine ona New York pler 
the trank of a passenger from Spain enroute to California 
yields a carton of fresh fruit containing larva of the 
Mediterranean fruit fly, a continuing threat to our vital 
citrus industry...) Prom England comes a shipment 
of small cars, their underparts caked with soil contami. 
nated with eysts of the golden nematode, a tiny root pest 
highly destructive to potatoes and tomatoes, 

Multiply these incidents a thousandfold and you have 
some idea of how big and complex a job it is to keep plant: 
pest immigrants out of this country—-the job that faces 
USDA's Plant Quarantine Branch, 

Highly trained ARS inspectors are stationed at border, 
sea, and air ports to carry out provisions of the plant. 
quarantine laws designed to protect our food and plant 
resources, These inspectors check airplanes, steamships, 
trains, and automobiles, and examine cargo, stores, bag: 
gave, and mail for plant materials and foods that might 
contain dangerous plant-pest stowaways, 

During the past year, plant-quarantine inspectors in- 
tereepted some 17.500) tote of destructive posta... 
11,600 insects and 5.900 diseases, from throughout 
the world Tn this same year they examined 54.700 ves: 
sels and LOLQ00 planes from overseas, as well as 
motor velieles, LOLO00 freight ears, and 2.200 pull: 
mane and coaches arriving from Mexico, Often unusual 
traflic loads must be met, Por example, last year at one 
alrport alone (ldlewlld, Yo members of the plant 
quarantine inspection stall cleared an average of SO trate: 
atlantic planes daily during the peak month of July, 

Inspectors must not only recognize insects and diseases 
in known plant sources but also be on the alert for the un: 
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expected the unknown, ‘They frequently discover 
new species of pests and detect pests From countries in 
which they were not previously reported, 

Commercial imports of plants and plant materials are 
relatively simple for inspectors to control Much of this 
material is certified by the countey of origin as meeting 
sanitary growing and packing conditions, Nevertheless, 
Inspectors examine such shipments to amare that they are 
free from pests and that no contaminating: soil or pro: 
hibited packing material or commodities are present, 
Fumigation with gas or treatment with heat or cold, asa 
condition of entry, ave other safeguards used for certain 
types of plant material and produce, Tnspeetion and 
clearance of bulbs at the point of origin in Holland, Bel- 
gium, and France continues to prove an effective way of 
getting cleaner and healthier bulbs to our gardeners at 
less inspection cost to taxpayers, 

Detecting unauthorized arrivals of plants plant 
materials those that may be brought in with the baggage 
or passengers or crew, or in shipments of gifts by mail or 
otherwise. often taxes the ingenuity of inspectors. Com: 
ing from gardens and farms of people all over the world, 
such material is usually grown and harvested with no sus: 
picion that it may harbor harmful pests, Sometimes de- 
vious ways are used to get restricted material into: this 
country without inspection, Customs inspectors cooper: 
ate with quarantine inspectors in helping to keep out such 
contraband plant materials and food, 

Destructive plant pests could slip in with stores and 
furnishings of ships and planes. ‘These are closely 
checked, Movement of military equipment and materials 
From overseas is subject to plantquarantine inspection 
since may provide a meane of plantpeat entry, 

As fast transport elivinks distances between countries, 
and as foreign trade and travel expand, the danger of entey 
of destructive plant pests inereaes, Without the protec: 
of plantquarantine inapection, our eountey 
From plant pests now running over billion dollars an: 

A 


nually—-would be substantially greater, 
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1 Cargo of imported garlic is inspected by plant- 
° quarantine inspectors, Some shipments may re- 
quire treatment as a condition of entry, others may 
be denied entry because of presence of plant pests 
that can't be eliminated without damage to garlic. 


4 Passenger's baggage yields foreign-grown fruit 

* during Customs Inspection. Such contraband of- 
fen carries fruit Mies and other injurious insects 
and diseases, Baggage of passengers is the source 
of a great quantity of unauthorized plant material, 


7 Nursery stock, seeds, cullings are rauied te a 

* plant-inspection hause for check and treatment, 
Above, plants are being pul in chamber for methyl- 
bromide gas fumigation, Hot water, dry heat, and 
a chemical spray or dip are among treatments used, 


2 Prohibited straw packing In a@ case of imported 
* mineral water is feund at Customs Appraiser's 
warehouse. Here, plant-quarantine inspector can 
examine cross section of imported shipments and ing 
tercept plant materials that carry dangerous pests, 


Fresh fruits and vegetables that arrive at our 
ports as stores of passenger and cargo planes 
from foreign countries are subject to plant-quaran- 
tine disposition to block the entry of plant pests 
into this country, Same is true for ships’ stores. 


8 Spraying inside planes that fly fram Hawaiian 
* Islands and Puerta Rico to mainland is precau- 
tien against insect stowaways, These include the 
oriental fruit fly, which may have entered Hawaii 
in military planes from Marianas in World War tl, 


3 Foreign mail is watehed for prohibited and re- 

* siricted plant materials, with cooperation ef 
Postal and Customs authorities, This bean seed is 
heavily infested with weevil, Packets af shamrocks 
and heather may eantain eysis of golden nematede, 


insect pests may be treated in big fumigation 


houses such as this one, Infested commodities, for 
either import or export, are treated commercially 
under supervision of plant-quarantine inspectors, 


Examinations, testis are made ef imparted plant 
* material to detect and identify insects ar dis- 


eases that may be present, Important findings are 
recorded since they will determine conditions for 
entry, may show need for future quarantine actien, 
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agrisearch 
notes 


K. S. QUISENBERRY became 
Director of Crops Research July 1, suc- 
ceeding A. H. Moseman, who resigned to 
become Rockefeller Foundation’s asso- 
ciate director for agricultural programs. 

Quisenberry has been Assistant Di- 
rector of Crops Research and was assist- 
ant chief of the former Bureau of Plant 
Industry, Soils, and Agricultural Engi- 
neering. A native of Texas, he has been 
with USDA 31 years. He’s widely 
known for his work on cereal crops. In 
the new position, he is in charge of the 
ARS Field Crops, Horticultural Crops, 
and Entomology Research Branches. 

M. W. Parker, recently in charge of 
weed studies and former head of rubber 
crops work, became Assistant Director 
of Crops Research, He's a native of 
Maryland, has been in USDA 20 years, 


WEEDS ESTABLISHED The grow dig en eatled 
field may de mere damage than youl think, especially web 
A joint study of weeds in by the experiment station aad ESD A showed 
you'll get just a certain amount al above vegetation row, and weed veges 
tation is wasteful of that productivity, At Aries, lowa, the eammon weeds yellow fax 
tall (a grassy weed) and velvet leaf and Penneylvania smartweed Chroadleats) were 
planted inthe row with Hawkeye soyheans, 
out yield only 2.6 pereent, 12 weeds per foot eat yield TEE percent, ‘Phree of either 
broadleat per foot of row cut yield pereents O per foot yield percent, 


Though foxtail plants per foot ob row 
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A POINT SYSTEM with four food groups makes it easy to select 


a good diet. For use with a daily food plan developed by USDA nutri- 
tion analysts Louise Page and Esther F. Phipard, the system is described 
in “Essentials of an Adequate Diet,” soon to be published. 

The Daily Food Plan sets up four groups of food which help toward 
an adequate diet—milk, meat, vegetable-fruit, and cereal-bread. Each 
group, in the amount recommended, supplies a large part of the daily 
requirements for one or more key nutrients. Combined, they provide 
all or a major share of needed calcium, protein, iron, vitamins A and C, 
and B-vitamins. These foods also provide other vitamins and minerals 
us well as fats and carbohydrates important for health, Foods not em- 
phasized in the daily plan usually appear in meals in combination with 
the specified foods and, nutritionwise, contribute chiefly calories. 

The foods within each group are much alike in food value but they 
vary in amounts of nutrients provided. So that specific foods can be 
compared as sources of a key nutrient, they have been given point values. 
lor example, 2 ounces of cooked lean meat, fish, or poultry score 10 
points for proteins one egg, 4 points: and 2 ounces of luncheon meat, 
6 points, At least 20 points daily from the meat (protein) group are 
suigvested: fora day's meals this might include Legg (4 points), 2 ounces 
of beef C10 points), and 14 cup of baked beans (6 points). 

This point system provides a way to check food choiees rapidly to make 
that enotph of each group is inelided in the diet each day. More 
the these groupe ae well as of other Foods tay be tised to 
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